circulation, including implications for eddy-mean flow feedback processes which are crucial 48 for our understanding of large-scale climate variability and long-term climate change [e.g. 
with S denoting sources and sinks of QG PV, and O(3) denoting terms of third or higher 85 order (such as the convergence of eddy fluxes of PV variance, see further below). Neglect-
86
ing these higher order non-linear terms results in the simple steady state balance: 
Given the left-hand-side is always positive, the eddy PV flux has to be down-gradient (of 90 opposite sign to the background PV gradient) for this relation to hold, lending credibility 91 to the diffusive picture of eddy PV fluxes. 
with P ≡ (ζ + f )/σ the (Rossby-Ertel) PV, Q the diabatic heating rate (in terms of 110 potential temperature θ), σ = −(g∂ p θ) −1 is the isentropic density, y ≡ a sin ϕ, and
In isentropic coordinates the zonal averaging operator and the respective deviations 112 thereof are appropriately defined using mass-weighting as [e.g. Andrews, 1983b]:
Under the above second order scaling this enstrophy budget reduces to (cf. Eq. (1)): and in the following way in the isentropic coordinate primitive equations:
The extra term is not necessarily inconsistent with the QG approximation or the assump- 
